Abstract. The helium ionization zone in a star leaves a characteristic signature on its oscillation frequencies, which can be used to estimate the helium content in the envelope of the star. We use the oscillation frequencies of 16 Cyg A and B, obtained using 2.5 years of Kepler data, to estimate the envelope helium abundance of these stars. We find the envelope helium abundance to lie in the range 0.231-0.251 for 16 Cyg A and 0.218-0.266 for 16 Cyg B.
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A region of sharp variation in sound speed, known as acoustic glitch, introduces an oscillatory component, δν, in the frequencies of stellar oscillations as a function of the radial order, n, of the eigenmodes [1] [2] [3] . The frequency of this oscillatory signal depends on the acoustic depth of the glitch, and its amplitude depends on the extent of variation across the glitch in the sound speed or its derivatives. In the HeII ionization zone the adiabatic index, Γ 1 is depressed, which in turn affects the sound speed in that region, and consequently, contributes to an oscillatory signal. The amplitude of the oscillatory signal depends on the depression in Γ 1 , and therefore on the amount of helium present there. This amplitude can be calibrated against stellar models of similar mass and effective temperature with varying helium abundance to estimate the envelope helium abundance [4, 5] . We applied this technique to a binary system, 16 Cyg A and B.
We estimated the amplitude of the helium signal using three different fitting methods: (1) fitted the second differences of the frequencies to Eq. (1) which was adapted from [6] ; (2) fitted the residuals, obtained after subtracting the smooth component from the frequencies, to Eq. (2) [5] ; and (3) fitted the frequencies directly to Eq. (3) with second derivative smoothing. The parameters in the above expressions were obtained by fits. We used three sets of calibrating models: two constructed with the MESA code [7] for two different metallicity mixtures (GS98 [8] and AGSS09 [9] ) and one with the YREC code [10] . The model frequencies were fitted in the same manner and by using same modes and weights as the observations. Figure 1 shows the amplitude of the helium signal averaged over the frequency range used in the fit for both the stars. Clearly the amplitude is predominantly a function of current helium abundance in the models. The helium abundances obtained by calibrating the model amplitude with the observations are listed in Table 1 for both stars.
